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l. IN'fRODUC'l'ION 
The writer stated that the spinoblasts vary in wide range in their spine numbe_r. 
Some spinoblasts have no spine (1956 Fig. 16) and some have numerous spines 
(1956 Fig. 3). In the spinoblasts with numerous spines, two forms were recognized 
though forms intermediate between these two were seen in rare cases. The one 
has the spines along one side besides at both ends, and these two parts are 
connected by this spinous side (Form. A}c The other has the spines along the 
whole margin (Form. B)-
Form A Form B 
Two forms of special spinoblast. 
In the previous report (Report III), the writer stated that the materials which 
are distinguished by the spine number of the spinoblast can be distinguished also 
by their dimensional character. Observations were made as to how these special 
forms appear among the materials and the results are described below. 
Before proceeding further, the writer would like to express his hearty thanl<s 




to Professor Mutsuo KatO for his helpful advice and criticisms. 
2. SPECIAL SPINOBLASTS IN THE MATERIALS FROM HIGASHI SENDAI 
1) Eight materials w~re collected from the reservoir at Higashi Sendai durin 
1939 to 1952. Special spinoblasts appeared in the materials as follows: g 
Table 1 
Rate of special forms of spinoblast in the field 
materials from Higashi Sendai. 
Date Rate of occurrence 
examined of special forms 
IX, 19th, '39 
0/65 X, 26th, '40 
XI, 12th, '49 4/50 
X, 4th, '50 17/100 
X, 23rd, '50 2/142 
VII, 24th, '51 12/!32 
VII, 28th, '52 0/76 











Except for two materials collected on the 19th of September 1939 and th 
24th of Jul . · . ' on e 
. y, 1951, they have spemal forms with numerous spines. From this 
It seems that the materials from Higashi Sendai frequently produce special forms: 
To ascertam this account, observations were made by rearing 
Observation l. . 
Mate~ial. One group of colonies originated from one colony from Higashi Send · 
Rearmg method. The group of the colonies was reared through one generation fro% 
early November, 1954 to the 3rd of March, 1957.. The water was renewed with 
pond water twice a day. In winter, the vessel was put in an ·incubator and the 
colomes were reared at 10°-13°0. 
Result. The result is shown in Table 2. 
Table 2 
Rate of Special forms of spinoblast in reared 
materials from Higashi Sendai. 
Date examined j Form A / Form B ! Total % 
I, 9th, '55 67/371 18/371 85/371 I 22.9 II, lith, 16/63 16/63 32/63 50.7 III, 5th, 35/149 12/149 47/149 31.5 IX, 2nd, 2/55 0/55 2/55 3.6 I, 3rd, '56 3/!2 6/!2 9/12 75.0 III, 3rd, 10/26 5/26 15/26 57.6 VII, 19th, 0/19 0/!9 0/19 0.0 X, 3rd, 0/53 0/53 0/53 0.0 XI, 28th, 2/20 2/20 4/20 20.0 III, 3rd, '57 4/31 0/31 4/31 12.9 
' 
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On the 11th of February, 1955, the special forms appeared in high percentage 
attaining 50.7 per cent, but on the 2nd of September, 1955, the percentage became 
reduced to 3.6. On the 3rd of March, 1956, the percentage of the special forms 
was 57.6, but became zero on the 3rd of October in the same year. 
In the colonies of the second generation in another observation, no special 
form was found among 347 spinoblasts examined on the 31st of August, 1955. 
On the 3rd of January in the next year, 40 among 64 spinoblasts were of the special 
form. ' 
Table 3 
Rate of special forms of spinoblast in the 
second generation. 
Date \ Form A \ Form B j Total % 
VIII, 31st, '55 0/347 0/347 0/347 0.0 
I, 3rd, '56 20/64 20/64 40/64 62.5 
III, 4th, 21/74 17/74 38/74 51.3 
From these observations it may be said that (a) the production of the special forms 
varies in a wide range and that (b) the special forms are few in summer. It seems 
that the production of the special forms is changed by season. 
To analyse the seasonal variation, the following observation was made. 
Observation 2. 
Material. Colonies from Higashi Sendai and Umaya-ike No. 13. 
Rearing method. Three groups originated from one colony were reared at 29°C, 
21 oc and at l0°C. "The water was renewed with pond water once a day. A proto-
zoan, Chiwmonas sp. was added together with its culture solution for the diet 
of the bryozoan. 
Vessels used. Glass vessels, 7.5 em in diameter, 6 em in height. 
Result. The special spinoblasts were examined on the 18th and the 30th of 
January, 1962. The rate of occurrence of the special forms is as follows: 
Table 4a 
Special spinoblasts of the materials from Higashi Sendai under 
different 'vater temperatures. 
Date 
I, 18th, '62 
I, 30th, 
I 
29'0 I 21 '0 I lO'C 
Form A / Form B Form A \ Form B Form A ) Form B 
I 0/35 I 0/35 I 0/36 I 0/36 I 4/31 I 7/31 0/34 0/34 J/36 0/36 9/48 4/48 
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Table 4b 
Special spinoblasts of the materials from Umaya-ike No. 13 
under different water temperatures. 
IO'C 
Date 
Form A Form B Form A Form B 
I, 18th, '62 0/34 0/34 4/30 0/30 
The special forms were produced in high percentage at a low temperature of 10'C. 
From this observation it becomes clear that the production of the special spina-
blasts varies in a wide range influenced by the environmental conditions. 
3. DIFFERENCE BE'rWEEN TWO MATERIALS IN SPECIAL SPINOBLASTS 
In the colonies mentioned above, the special forms are frequently seen. 
Whether all the materials produce the special forms is a subject to be studied.. Two 
materials from Higashi Sendai and from Udo-numa were first compared with each 
other. 
a) The material collected from Higashi Sendai on the 24th of July, 1951 had 
no special form among 76 spinoblasts. This material was reared till the 24th 
of September in a large pot out-door of the laboratory of the Tohoku University. 
Among 77 spinoblasts, two were special forms. The material collected from Udo-
nmua on the 23rd of September, 1951 had no special form among 102 spinoblasts. 
This material was reared in the pot mentioned above till the 12th of November, 
but no special spinoblast was produced. 
The fact that no special spinoblast was produced suggests that the production 
ability is absent or hardly present in the colonies from Udo-numa. 
b) In 1952, the writer collected two materials from Higashi Sendai and Udo-
numa on the 27th and 28th of July respectively. The former had 2 special forms 
among 87 spinoblasts and none among 76 in the latter. This also suggests that 
the colonies from Udo-numa lack or hardly have the ability to produce the special 
spinoblast. 
c) To ascertain _this view, the datum of the rearing observation made in the 
laboratory (Report II, Observation 3) was re-examined. 
Table 5 
Special spina blasts of the reared materials from Higashi 
Sendai and Udo-numa. 
Date examined Udo-numa Higashi Sendai 
VII, 28th, 
0/147 11/90 (in the room) 
X, 20th, 
0/100 3/72 (in the pond) 
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Although the colonies from Higashi Sendai produced special ones easily even 
under the rearing condition in the room and out of doors, the other group of the 
colonies from Udo-numa did not produce the special forp1s. 
From this result, it may be considered that the materials differ in their produc-
tion ability of the special spinoblasts. 
4. DIFFERENCE OF THE ABILITY TO PRODUCE THE SPECIAL FORMS 
AMONG THE MATERIALS FROM VARIOUS LOCALITIES 
1) As mentioned above the material from Higashi Sendai produced the special 
forms in high percentage at 10'C. On some materials from various localities, the 
rearing observations at 29'C and 10'C were made to find how the special ones 
appear among thein. 
Observation 3. 
Materials. Colonies from Kmue-ilm, Ehime Prefecture; Umaya-ike No. 9, No. 13; 
Hyogo No. 105 D; Hyogo No. 106; Hyogo No. 203. 
Rearing method. The colonies of each material were reared in a glass vessel, 7.5 em 
in diameter and 6 em in height. The water was renewed with pond water once a 
day. A protozoan, Chilomonas sp. was added together with its culture solution for 
the diet of the colonies. 
Result. The spina blasts were taken out and examined on the 15th, 18th of January 
and on the 20th of March. 
Table 6 
i· Special spinoblasts of six materials under different 
water temperatures. 
" 
Materials and date 29'0 
I 
IO'C 
examined Form A I Form B Form A I From B 
Kume-ike 
0/16 0/16 0/17 0/17 I, 15th, '63 
Umaya-ike No. 9 
0/41 0/41 0/48 0/48 I, 18th, 
HyOgo No. 106 
0/35 0/35 0/33 0/3'3 I, 18th, 
Umaya-ike No. 13 
0/34 0/34 4/30 0/30' I, 18th, 
Hy6go No. 105D 
0/30 0/30 2/26 0/26 III, 20th, 
Hyogo No. 203 
0/34 
" 
0/34 0/67 0/67 
Two materials from Hyogo No. 105 D and Umaya-ike No. 13 produced the special 
form hut the other four materials did not even though they were reared at '10'C. 
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Namely the difference was seen among the materials in their production ability of 
the special forms. 
2) The materials mentioned above were reared during a relatively short 
period, therefore the rearing observation should be made through a long period to 
analyse whether the difference of the ability to produce the . special forms is a 
temporary one. The datmn of. the rearing observation made in Hiroshima City 
(Report II, Observation 5) was re-exmained. The result is shown below. 
Table 7 
Difference between two materials in special spinoblasts. 
Date examined 
I 
Higashi Sendai 1----.,-K_a.::g:_it_o_ri_· ,----
Tripolar \ Form A \ Form B Tripolar \ Form A \ Form B 
II, 11th, '55 0/63 16/63 16/63 4/60 0/60 0/60 
III, 5th, 0/149 35/149 12/149 1/76 0/76 0/76 
IX, 2nd, 0/55 2/55 0/55 0/81 0/81 0/81 
I, 3rd, '56 0/12 3/12 6/12 0/36 4/36 0/36 
III, 3rd, 0/26 10/26 5/26 1/43 1/43 0/43 
IV, 25th, 5/43 2/43 0/43 
VII, 19th, 0/19 0/19 0/19 0/21 0/21 0/21 
X, 3rd, 0/53 0/53 0/53 0/60 0/60 0/60 
XI, 28th, '()/20 2/20 2/20 0/41 0/41 0/41 
III, 3rd, '57 0/31 4/31 0/31 0/28 0/28 0/28 
As is obvious in this table, the special spinoblasts are produced often in the colonies 
from Higashi Sendai, while in those from Kagitori, they are rarely produced. On 
the other hand, tripolar spinoblasts (Rogick 1936, Pl. XXXVI, Fig. 1: Oda 1955, 
Fig. 2) are produced in the latter. The fact that the difference does not disappear 
in a long period through one generation shows the difference is not a temporary one. 
3) The colonies of seven materials were reared through one generation and 
four among them were reared through successive generations at the same time. 
Tripolar spinoblasts were seen in the materials from Himeji No. 4, Kagitori 
and Kashimadai, but no special spinoblasts were seen among them. The other 
four materials yielded no tripolar spinoblast. Two materials from Higashi Sendai 
Table Sa 
Rate of special spinoblasts of seven materials in the first generation. 








I, 9th, '55 I II, 11th, III, 5th, I IX, 2nd, 
Tri. I A I B Tri.l A [ B Tri. I A I B Tri.l A I B 
o/75 o/75 o/75 I o;6o o!6o o;6o o/167 o/167 o;!671omlom1
1
om 
2/48 0/48 0/48 0/53 0/53 0/53 0/97 0/97 0/97 0/760/76 0/76 
0/59 0/59 0/59 0/56 0/56 0/56 1/177 0/177 0/177 0/7510/7510/75 
4/60 0/60 0/60 0/76 0/76 0/76 0/81 0/810/81 
1/83 0/83 0/83 1/52 0/52 0/52 0/26 0/26 0/26 0/700/700/70 
0/37167/37118/371 0/63 16/63 16/63 0/149 35/149,12/14910/5512/55:0/55 
0/15038/150I52/150
1





INTRASPECIFIC VARIATION IN L. GARTER! !59 
and Yasawa yielded special forms in high percentage, but not the tripolar one. 
Table Sb 
Rate of special spinoblasts of four materials in the second generation 
I, 3rd, '56 IV, 25th, '56 
Second generation Third, fourth generations 
Tr!polar I Form A j Form B Tripolar \ Form A \ Form B 
Oima-ike 0/77 0/77 0/77 0/41 0/41 0/41 
Kagitori 2/42 1/42 1/42 3/18 0/18 0/18 
Kashimadai 0/22 0/22 0/22 . 
Higashi Sendai 0/64 20/64 20/64 0/18 9/18 6/18 
The result of these observations also shows that the difference among the materials 
in the rate of occurrence of the special forms is not a temporary one. 
5. RELATION BETWEEN THE SPECIAL SPINOBLASTS AND 'rHE 
SPINE NUMBER 
In the materials examined on the 5th of March, 1955, the relation between the 
special spinoblast and the spine number is as follows: 
Table 9 
Relation between the rate of the special forms and the spine number. 
The spine number was examined in normal spinoblasts. 
II. 11th, 1955 III, 5th, 1955 
Localities ,·. Mean of I Tripolar I F';i:t~m Mean of I Tripolar IF';i:t~m spine spine 
number number 
Himeji No. 36 6.4 0/60 0/60 0/60 6.0 0/167 0/167 0/167 
Himeji No.4 7.1 0/53 0/53 0/53 6.5 0/97 0/97 0/97 
Oima-ike 7.9 0/56 0/56 0/56 7. 6 0/177 0/177 0/177 
Kagitori 9.9 4/60 0/60 0/60 9.3 1/76 0/76 0/76 
Kashimadai 11.2 1/52 0/52 0/52 10.7 0/26 0/26 0/26 
Higashi Sendai 14.1 0/63 16/63 16/63 13.7 0/149 35/149 12/149 
Yasawa 16.2 0/150 38/150 52/150 14.5 0/88 9/88 19/88 
As seen in this table, the materials which produce the spinoblasts with nmnerous 
spines, produce the special forms. Thus, the occurrence of the special spinoblasts 
has relation with the spine number. Hence it may be considered that the dif-
ference of production ability of the special spinoblasts has taxonomical significance. 
From the above-mentioned facts, it may be said that the materials from the 
different localities have respective ability to produce the special spinoblasts and 
those distinguished by the spine number may be distinguished also by the rate of the 
special spinoblasts. Therefore, the materials distinguished by the production 
ability of the special spinoblasts may belong to different groups as strains. 
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SUMMARY 
1. Some materials produced the special spiuoblasts with numerous spine 
2. In these materials, the speciul spinoblasts increase in number at lo 
temperature of 10°0, 
3. Materials from the different localities showed difference in the productic 
ability of the special spinoblasts. 
4. Difference of the production ability of the special spinoblasts among tl 
materials is not a temporary one. 
5. Occurrence of the special spinoblasts has relation with the spine number. 
6. The materials distinguished by the production ability of the speci: 
spinoblasts may belong to different groups as strains. 
